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NEW APPROACHES TO NUMERACY

Computer Representation

Cartesian graphs of numerical and algebraic patterns are only the
most familiar strategies in an impressive array of visual representations
for quantitative data. The burgeoning theory of graphs and networks
includes many new techniques for representing situations with interact-
ing quantitative and spatial structure. In some cases, network diagrams
are used to display quantitative information like the costs of shipping
foods or laying utility lines along various possible paths. In others, nu-
merical representations such as matrices are used to organize and display
geometric information like the number of possible paths between nodes
of a graph. The field of exploratory data analysis includes many other
new and effective techniques for representing numerical information in
ways that convey meaning quickly, concisely, and effectively. The use
of computers to produce those displays is becoming standard practice
in all areas of applied mathematics.

One of the principal reasons for using compact symbolic forms to ex-
press relations among quantitative variables is the marvelous economy
of capturing the full pattern of many numbers or ^-tuples with a single
symbolic sentence. However the abstraction required to reduce collec-
tions of data to symbolic rules also makes the information in those data
less accessible to many potential users. Fortunately, computer tools also
make display and reasoning with large data sets easy.

For example, the difference equation yn+\ = 1.0 ly,, - 445, where
y0 = 5000, describes the balance of a $5000 loan at 12% interest that
is being paid back in monthly payments of $445. For most people the

Payment         Interest

$445.00
	$50.00

$445.00
	$46.05

$445.00
	$42.06

$445.00
	$38.03

$445.00
	$33.96

$445.00
	$29.85

$445.00
	$25.70

$445.00
	$21.51

$445.00
	$17.27

$445.00
	$12.99

$445.00
	$8.67

$445.00
	$4.31

Principal
	Balance


	$5000.00

$395.00
	$4605.00

$398.95
	$4206.05

$402.94
	$3803.11

$406.97
	$3396.14

$411.04
	$2985.10

$415.15
	$2569.95

$419.30
	$2150.65

$423.49
	$1727.16

$427.73
	$1299.43

$432.01
	$867.43

$436.33
	$431.10

$440.69
	($9.59)

FIGURE 7. Spreadsheet representation of the balance of a $ 5000
loan at 12% interest that is being paid back in monthly payments
of $445.